An interaction between a MYC protein and an EREBP protein is involved in transcriptional regulation of the rice Wx gene.
We previously demonstrated that a 31-bp nucleotide sequence located upstream of the rice Wx gene played an important role in its expression. We further showed that this cis-acting regulator interacts with nuclear proteins extracted from developing rice endosperm. We used the 31-bp sequence as bait in a yeast one-hybrid system to isolate several cDNA clones from a rice cDNA expression library. One of these cDNAs encodes a MYC protein, designated OsBP-5, which is 335 amino acids long and contains a putative basic helix-loop-helix-ZIP DNA-binding domain. This domain exhibits 50% amino acid sequence identity with the R/B proteins that regulate the expression of genes involved in anthocyanin biosynthesis in plants. The results of electrophoretic mobility shift assays (EMSAs) and Southwestern gel blots indicate that this protein binds specifically to the CAACGTG motif within the 31-bp sequence. However, by itself, the OsBP-5 protein is unable to trans-activate a lacZ reporter gene controlled by the 31-bp sequence when tested in a yeast expression system. Interestingly, OsBP-5 can trans-activate this reporter gene when another protein, OsEBP-89, a member of the EREBP family of transcription factors, is present. Furthermore, in vitro pull-down experiments show that a protein isolated from developing rice endosperm interacts with the OsBP-5 protein, and Western blots confirm that the interacting protein is OsEBP-89. The formation of a supershift band in EMSAs also indicates that two proteins interact with each other. Interference of OsBP-5 gene expression by double-stranded RNA reduces the amylose content in mature seed of transgenic rice plants but has no visible effect on their phenotype. These results suggest that the OsBP-5 and OsEBP-89 proteins act synergistically, perhaps as a heterodimer, to regulate the transcription of the rice Wx gene.